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04426865 **Image available** 

PROTEASE, GENE CODING THE SAME, METHOD FOR PRODUCING THE PROTEASE , 



Pub. No.: 06-070765 [ JP 6070765 A ] 
Published: March 15 f 1994 (19940315) 
Inventor: ICHIJIMA EIJI 

YAMAGATA YOHEI 

Applicant: SHOWA DENKO KK [000200] (A Japanese Company or Corporation), JP (Japa 
Application No.: 04-296360 [JP 92296360] 
Filed: October 08, 1992 (19921008) 

International Class: [ 5 ] C12N-009/54; C1 1 D-003/386; C12N-015/57; C12N-015/57; C1 
JAPIO Class: 14.5 (ORGANIC CHEMISTRY — Microorganism Industry); 14.6 (ORGANIC C 
Fuel, Oils & Fats) 

Journal: Section: C, Section No. 1213. Vol. 18, No. 316, Pg. 56, June 16, 1994 (19940616) 
ABSTRACT 

PURPOSE: To provide a new alkali protease useful for cleanser compositions, etc. 

CONSTITUTION: (a) The optimal pH: >=1 1 (stable at a pH of 5-1 1.5), when reacted with a 
Suc-Ala-Ala-Pro-Phe-MCA as a substrate at 30 deg.C for 10 min, (b) the optimal temper 
deg.C (perfectly stable up to 55 deg.C and perfectly inactivated at 65 deg.C), when reacte* 
substrate at a pH of 1 0 for 1 0min, (c) substrate specificity: decomposes the above-mentic 
casein, hemoglobin, clupeine, salmine, and gelatin, (d) isoelectric point; <2.8, (e) mol.wt.: apr 
polyacrylamide gel electrophoresis method), (f) perfectly inhibited with phenylmethanesulfc 
chymostatin, and antipain. The protease has e.g. the amino acid sequence of the formula. " 
from the culture solution of a microorganism produced by partially decomposing the genon 
NKS-21 strain (FERM P-93) and subsequently transforming with a DNA having a sequenc* 
shot gun method. 



T7G AST AAA GIG AGC CTC ATI CCA TTC MA GTT GAG AAG GTT CH 
Met Ser Lys Val Set Leu He ?ra Fhe Lys Val Gin Ljs Val Lei 
15 10 U 

GAC ACA AAG GIT An CCG 0CC CCT ATI CAA ATG AIT GAA GCA CCJ 
Asp Thr Lys Val Il« Pro Pro GLy Ik Clu Met He Gin All Pr< 
20 25 30 
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GTA TCG GAG GC7 GGA TAT MG GGT GGT MT ACT GTT GTA GCT GI1 
Y*l Trp Gl* Ala Gly Tyr Lys Gly Gly Asn Tar Til Val Ala Val 
3S 40 45 



AAC QCC TAC GCT GTC TTA TOC GGI ACT TCA ATG GCT ACA CCG CA 
ten Gly Tyr Ala Yal Lfu S*r Gly Tlir Scr Net Ala Thr Pro Hi 

245 250 25 

TCC GGT GCG OCA GCC CTC ITA ATT GM CAA GTA GAA AAA GAG IT 
Ser Gly Ala AL& Ala Iw Leu lie Clu Cla Val Gin Lya Glu Ph 

260 265 270 

AGA AAG TTG ACG GM CCA GAA ATT TTC GCA CAA ClG ATC AAA CA 
Aijt Lys Leu Tnr Gin Pro Glu It* Pb* A! a Gin Leu lie Lys Bl 

275 280 285 

CTT TGI CTT AAC TTt AGC CGC CGC GCA CAA GGA AGC CCG CTG Tl 
Val Ser, Lev Asn Pbt Ser Arg Ar£ Ala Gin Cly Str Cly Leu Li 

290 296 300 

TTA TCA TCA AGC CTT GTA TCA GTA GAG GAT GCC GAA TAT ACA AC 
Lcd Ser Ser Ser Val Vfl.1 Ser Val Glu Aap Ala Glu Tyr Ifcr Tl 
M5 310 315 

TCT ATT AAA TAG 
Ser lie Lya * 



JAPIO (Dialog® File 347): (c) 2001 JPO & JAPIO. All rights reserved. 



©1997-2001 The Dialog Corporation - 

Vdocument?docKey=1 -347-44268^^ 2001/12/17 



(i9)B*s«rFff ( j p) ci2)4£ Hi # B*F4£$H (a) (inittfaiHiiiffls^ 

#H§¥ 6 - 7 0 7 6 5 

(43)iiBf!B ¥EJc6 * ( 1 9 9 4) 3E15B 



(51) Int. CI. 5 SSBiJSE^ fr^mm^^ FI &ffi^SBr 

CI2N 9/54 9161-4B 
CUD 3/386 

C12N 15/57 ZNA 
//(C12N 15/57 
C12R 1:07 ) 





&m¥- 4-296360 


nntBHA 


000002004 




(22)m^B 


¥f£4 ¥ (1992) 1 0 £ 8 B 


(72)^^# 


m^teitiK^^n 1 ts 1 3# 9 # 
-ft 




(3I)£5fc*§£3I## 


4$I?4 - 2 0 7 3 0 2 




S « iftMi 6 K IP UJ 6TI5S1 




(32)ffi*cB 


¥4 (1992) 7 £ 1 0 B 


(72)«9i# 






<33)ffi5fcH5i£5IS 


B* ( J P) 




SttJJMiii^flr*£K-b# 5 Tl 1#2 


8 n 




















6 # 0 3 ^-j iz&m 











(57) [gift] 

-tf<3&i£?£Rtfffl& : (l) MjS pHlil l : (2) ft 
Jg p Htt 5 -11. S ; (3) 
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im*m i ] T£<*>teH£*rT*7;u;*> 'J y □ -r- 7 — 
-tr. 

(1) IjIpH : n-JSgHSac-AI a-AI a-Pro-Ptae-MCA £ 
SitLT30t;Tl 0 #|BJKJ&S1*fcB$©5aflsffl P 
HI* 1 1 J^-tTife*. 

( 2 ) pH^c^tt : £i£SHSuc-A!a-Ala-Pro-Phe-MCA 

zmntLT 3 ox:r 1 oftmKfczvfrms* phs 

( 3) mmi&m : l.O >£SS<!:lTp H 1 0 10 

r 1 0 #ras*3i*-&*^. m.mftmum\*s otitis: 

T & -5 . 

(4) : ph 1 or 1 o#ra*a3bfci^ 5 5 

( 5 ) Sft4#Si£ : £fi£gHSnc-Ala-Ala-Pro-Phe-MCA 

(6) : 7#n-xy;p««*»fc«;:J:SMj& 

( 7 ) : SDS-#'J7^»JJP75 H^H^^ 20 

Sb^tCd: OS3^L/tii^^^^mtii^37,OOOT*^. 
(8) <b¥& : 7x-JM^>XA7* 

[9I#5 2 ] E3*J#^ 1 t^$n575 ygtEJJJ^f 

tstt i (ce*<ot;u* u /Df7-^, 

[§f#3l 3 ] 2 tCfBtSOT^* 'J^of7-i? 

!H93#) (Oy/ADNA^^^^l, ->3^h#> 30 

m'T?mmm^ iT**ti5EW4tt-5DNA*j«iE 

isftffli^^^iLT, *a>i3*ifc*>6 7JU/7 u -fur 
^7-*r£^*r*t<5c t£i$«£'r*ifc»ffli«j*tt. 40 

[ 0 0 0 1 ] 

»tt/w*&fc*tT*££ttic«nfc«j&fc7;u* u 
^ 7 — -e. ^n£3- F-raiae^. n^7--f 

<Dfijf;£r£*5£ t/#i£(Zg§T£>. 50 



#0B¥6 - 7 0 7 6 5 
2 

[ 0 0 0 2 ] 

*g£Ma<07JU* »J ^af7-tfli, SSJlBiIJfl. ft 
<OfF£^7;U*7 »J y D^7--tfli, -eo»tt«c*^T + 

ph, *s&. je^j, Kftai, 

[ 0 0 0 3 ] LTaStoSns^n^ 

<, sat LT«#$tirt»*w.c»»*swfco«E» 
[0004] <x>m L^*ffisttacoM». 

StlTl^ (#B8¥2-41398 ^[1^1*1114287082 

3S^#ff Sg 202 ll42 &BIJRB62-596#. #B8BS63 

-1 37996 ^m) • 

[0005] l^l, mm<D&7£it&wi£:&\z, mmp 

«C«fc0. 75 /»E*J<0*5tt4$JlWefcS£ffi^fc:/Dx 

^0 1 30756 *S#I*lg4760025 ^«?) . 
[ 0 0 0 6 ] iftffJ&lnifflrJU* U :/nV7--ete, *<D 

Af^XJS ( Bacillus sp. ) N K S - 2 1 4* <£*T, A* 

ttSStS 7 JU£ 'J y Dr-7— tf A P I - 2 1 (^T, 
API-21tl^. ) £&&*Hc£MT£ C£tf£l6 
tlTteO (#^8960-551 1 8*1) , <D'& C <Dm& V> 
«T^^SD-5 1 58; ( jft X ifl^ ^99 68^) 11 7 )V 
^J'jyDf7-t:SDP-5l5 (£4T. SDP-51 

stio. ) silt sct^«e^i:snti^ (» 

M¥l-281084 ^*Sg) . 3 *m^Ali. C CO N K 

S-2 ltt4i)50AP 1-2 1W7S / KE^J^ite^ 

□ f7-tOil$li?gLTMa (^^^3-2803 1 3 ^^ 

[ 0 0 0 7 ] 
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;U*NKS-2 1 COY J ADN A * O 5fc5E5tg3# £ 5£3i 
^7--tftf>£!it;£r£, fc e fctf j e<Z>:/cr7 i 7-"tf<D#t;:ifc 

»tfaj*fcK**T*ffl8£«#T* c tic**. ±&bsi 

Pxr-tr^^^^t LT^&T&SA'^U^NK s - 

[ 0 0 0 8 3 *%^tffl^fcAfJ^NK S - 2 1 tt, 

&»3*tt*&ttH«:, (O.Tsuchida et al.. Curr. M 

icrobiol. 1 4. 7- 1 2 ( 1 986) £ J: tf#^BS60-55 1 1 8^£t 
$8) ICEttStlTH*. *3S9§T(;£. /t^XNKS- 
2 lJ:0»fcyy/»DNA£J&l«»*Sau3AI T'gS 

McftllAWt. — >^ U — XGENECLEAN) (B i o 1 0 
lftR) £ffiHT 2 — 6 k bODNAKH-<D*£lB8ai' 
fc. ^i::n^ya v ^>St^iiHB l 0 l mz 

f££Ji*gi: LT7 > fcT -> U >«CWtt<D®JHE«#£a& 

[ 0 0 0 9 3 Ceo^flfeifefrfcfrfcfc^-^U- h-t"C 
ig^L* ^U77->£M41J, igife±TO^ U 7\/ 

^la&i&L/t. m^^cib^T^, SftcoSuc- 
Ala-Ala-Pro-Phe-MCA (if £ >~ ;U 7 ^ — )V 7 5 — ^ ^ 
D u;i/7z- ;U7 ^ — JU- 4 - ^f J^7'J Jl/- 7 — T 
^ H) £^WT£Atkins-Pantin ttfllffi (pHlO.O) £ 

titt^p^f^y^ffi^st, ^is-eio-3o 

#fflKJ£;$1*. £ifc]Z>A P 1 - 2 1 ) <h S 

D P - 5 1 5 («f«.«2.8 ) tliS^C^^^ (2.8 5fc 

ft) £^-r*£r&fc^D^7--tr£fii, h ^ >x-r 

[00 10] lt7^U-->^t^yor7— fcf 
jRfcfifc.. CC0»«»*li, A P I - 2 1 tmpjiLfcm 

[ooii3 ^c, co>»M»sitttc*5^rji, ^ 

±<0ttHC<fcO. *^nr-7--tfli. n'fi^NKS- 
2 1 ft*oa^'iS4*tlSA PI-2 l^SDP- 
5 1 5 < t(iS/«tS«T«J5tyn-^7--tfC*SC<S:^«fiS 
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[00 12) *^Of7-t^3 - Ht4I£f«)iS 
mVrZfrte-ofZtiCZ. EJiJi^lC^tct^lCTTG 
<fc Oit&£ 5 0.97 k b<D*— 7>'J— I — A 
£ 6 JC, ^ODNASJiJiOttSStl^Ta 

[00 13] :n^ t §t)fi< a^nx^5/tf;^R 

TteS^lC 8 0 %m&<DftWl&$:7*-?<OtZ# It, AP 
I-21^SDP-515 h^#>T&l4 0 XgflE<Offil^ 

u >^Df7-tfo^^«'bffiHttoi«^'bo*«*i/ 
fete*. ;^;^'X^ l J^oa»rtt'J>^nf 
7 -if (I S P - 1 ) fc<OffiRte#K^c: ofc 

[0 0 l 4] toN*«SCliy^t^y-^x>xi:ffl 

^f5tst»ns7a sm&mtiLm-ittefrvit. ft-? 
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-e i o »rasit?$-e-fc«'&* ssfefflaflEW: 5 oictfar 
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(5) gft#£te : ^fi£*KSuc-Ala-Ala-Pro-Phe-JICA 
, rt-tf-f>. "\ ^ D t: > . ^;u^<>, tMU ^ >*5 

40 xTtM^r^stton-r* ; 

[0016] (6) : 7 #o-*y;u 

( 7 ) : SDS-3j?'J7£UJU7£Ky;U*»* 

(8) ffc^fcR : 7iZJM^>X^7^ 

-;i/7^t'J H, +^x^^>i3J:^7>^/W >tcJ: 

2) E^lt^l T^^n^7 = /es^i^t T^iS 

1) i:jE«07^*U^Df7-f, 
50 3 ) ^^22) CE«(D7J^'J^Df7-1f*3-Hr 
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coo 17) 4) ;tf jpxinks-2 ii (taiw^ 

^193^) oyyADNA$BB»»«L. :> 3 *y h # 

a-r7--tf£I&f§-r* C tfc^SBii-f *h*IB 1 ) 

2) (C SHIS Q 7^*7 U y P^7--tfOSit^i£, 

5) mria 3 ) lCsE«oafc^££AL*:f£©fc&L*:a* 

£&£iS#LT. ^Oi££f£7!>>6 7;U# 'J ^n-rT— 

U :7*n^7--tro&!ig;£&* fccfctf 

[0 0 18] *»WK*ltai«^nf7-tftt. 

-efcfc-r* c chtci o *£f£i£^<E> ^ D^7- 

AtLtii. mris/^^;uxNK s - 2 i e>n^>^ 
fg^oiIfi^<JB^£n&#, COD N A* \Z\*'Pte< 

?u<ddn A^^^nr^nt^c): < . tfeAf j^n 
ks-21 *3fe<D*«^3le^±»*^'^■c^*!fi^s^a 

cooi9] s±artLTtt» iwtts/of 
7--tfiS£^£0$AT£. as, ^apj«ija:t><o-i?*n 

^fe^nco^^E, mm-?z>?j&i<D®£tzi±. mum*-? 

t UTAH** pBR 3 2 2. pUCl8, Col 

e — /^^juxaaiBa) 



4) ^B8? 6 - 7 0 7 6 5 
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[ 0 0 2 0 ] J£H«E&#OiSiRt2. JU^d&Sl* 
[0 0 2 1 ] 

Ocfc^^^ii-ei^l^. 5 0mM Atkins-Pant in 
ffiffi (pHlO.O) 1.5 m 1 l:. 1 OmMC^^J;^:^ 
fifcSHSnc-Ala-Ala-Pro-Pbe-JICA £ v J* ^ X * * x 
H (DM S O) lci§8¥£-t£;t fcO 5« Uig^l, CO 
20 rg^figtCP^^fS lOu 1 £3sj|JD-t*o 3 0 

til, 3 4 5 nmC0jag3t«t04i;-5 7- 75>'-4 
^^JU^^'J> (AMC) <7)t7C^ 4 4 0 nmT^ait 
1 ©laid 1 tJK^AMC^4fijc1*§iII^ 1 k a 
t a I its. 
[ 0 0 2 2 ] 

ftofc. Tfcfc)^, A*^;UANKS-2lcoy/ADN 
A^^IPEP^S a u 3 A I "Cffi#t8{t LT»rfi-£»fc. 

— > (GENECIEAN) (BiolOlftS) $ffl^T2-6 
k bODN Af£)tO^£E8S!f Lfc* 

[0023] ^^^-^1X^7^5 HpUCl 1 9 £ 
J?H>. S1©K^H i n d III ti^tl^:. cn£T7jc/ 

-)M&m> 7 fox 7 9--vmmLti'&s ma 

40 -^l^^SliL. m C < is- >2 'J - XCENECLEAN) 

(B i o 1 0 lttK) £ffl^TW«rWH-£ffl«l,fc. ^ 
/ ADNAO^PSSf^^t^^rM-t^^^-^^X 5 Ft 

[ 0 0 2 4 ] :oy7XSHDNA€ffl^, ^fH^HB 

i o i mizf&n&mzn u^. 7 > tr -> u > (50y 1 

/ml) /)^Jra$n/iLB-X^A5J^3?^tSifilT3 
7*C. 2 4 - 2 8 f$P.3ig& L . 3 a - - ^ iZ2 O ^ 'J 7 V 
50 ->Sfi£€:m«t LT7 > tT->U > ^ jiSttta) l»H 
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±TtellL. ^ 'J 7'/- J& Jft J: T © £ 

C 0 0 2 5 ] «jHfcim7&. IStLT40uMOSD 
c-Ala-Ala-Pro-Phe-MCA £^*TT£>0. I M Atkins-Pan 
tin (pHlO.O) v >?*>m 

< it^a^AP 1-21 (£?3|,&7.4 ) 

tSDP-515 (««j^C2.-8 ) (2. 
8 £tt) fc^T-T^Wa&^n^— Suc-Ala-Al 
a-Pro-Phe-KA © WWIC «fc 0 ± Cfc A M C (7-7*7 

£<Di&&fcy n^7--fcf£g**te, ^IO.OOOIfclC 1 **(D 

fjj ^ t ft e n ^ . 

[ 0 0 2 6 3 1 %S*#X*X, 0.1 :fc 
%N a C 1 fcStffcifi (pH7.2 ) 100ml 
5 0 0 ml§«n77XDl;An t 115CT15 

5^ ra ^- — k ^ u-y*vmm?z>. u-nvytc^ o 

26t?4 8 - 7 2^raT^a^ilLAc. »Snfc«F*« 

$ri3,6oo g -c i o#raa*k#«L, ±ra& (9 Om 1 ) 

0>S*ffitt£iH*L&£ C 3, 2 n k a t a 1 /m i T 
10 0 2 7 ] ^fi£0il2 : m&7 u ^7 -V <nft p 

lOmM Tris-HCI ( p H7. 

2 ) mT. iswaAttf^. ) s om nzmmtsit 

-TOYOPEARL 6 5 0 S^7A (3x8cm) 

c*^t. o -l.o mon a c i mmmm^Mvmth^it 
?z. ft&WftZft&L* 3 o %®&B£££jta;tTfct®<* 

1i\ ±fil£&9. 3 0 Xmfttit&Z'StsmWifcA'V 

¥m<t2-&tt*t7 7-)l,--t)l,n 7 7-f > (Oclyl-cellol 
of ine ) (3. 4 x 1 2 c m) iCa^f*. 3 0-0 %<Dm& 
a«ffl*ftET«aS5'B-fc. SttiB^S^ttL, 30% 
ftfDfcft£Stf«WftA(;:#l,Ti8#rLfcf£. Pl^fsJ^ 

-frr^WfSAtcTSWL. es^^i^^L^. 

*#«Wi£A-C¥£fbL&DEAE-TOYOPEARL 650S *7 ^ A 
(CAW*. |sj L: < 0 — 1 . 0 McONaClflt^iSS^STfg 

tz. 

to o 2 8] mmw3 : mmmmnKis 

(I) P H3c3£ttJ3 J; C^Mig pH(Oi$ 



< 5 > #BB¥ 6 - 7 0 7 6 5 

S 

1 M Britton-Robioson£J*llftiBE£9a?":2£a- L. 
30tT10»|BI-f>*a^-hLt». 0. I M AUi 
ns-Pantin «S£j&TSoc-Ala-Ala-Pro-Pbe-MCA ^lli; 

M:fiS«ft«Cj:0**fe. p H 10. 0IC*5 It* 
1 0 0 £ LT^^l/:^$0 1 (ciS-T. Hp 

^T, 30tT, RIi;<Soc-Ala-Ala-Pro-Phc-MCA £g 
10 H£LTStt©ffl^£fTfcoC£»;:i:0#«>&. a iff 03 
p HI1.0TfO)gtt€: 1 0 0 i Ltg^Lfc 
te*€rH2 K^T. 0 1 :fc«fctf2 £ 0 * ^TJUa'JT'n 
7"7--tf(4»p H 5 -!I.5©IBH-eft*T*0. SjS p 

tO 0 2 9 3 (2) J»£«tt43«fcEKSaSifi«©ffl!l3fc 

i;<*«W2T»StlfcilfJ|yDT7-tf€, pHlO.O 
T§ia«CTl 0^f B 1-f>^2^-Mf;i, Suc-Ala- 
Ala-Pro-Phe-MCA SIHtlT30t;, pHlOJTSt 
20 ©SafcSrfrfcofc. 3 0 *C L fcP* CD?£i££ 1 0 0 

'J ^D^7--tr^^5 5t^Ti<$tT*0, 6 5TC 

hio.oti.o x^-tfosatKtu i o»fBjsrt?$ -a-fc 
*^*<i* i oo tiT«^Lt»*iiH4 tc^-rt^s 

[ 0 0 3 0 3 (3) 88 £ 

mcKnmmz-en^titc&WLzfuTy-^ 7#d 

2.8 *T^T£> o 7c P 
(4) #^M08$|£ 

Ht;<£»OT2-ef§6nfc««yn7 L 7--tf£, SDS 
ftL&tCUS. *&37.000-C*oJ5:. 

[ 0 0 3 1 3 (5) &mm&iztt-rz>f%&m7£ 

(Folin bCO^r£) *J;^z> t H 0 >fti;«fcOfro 
Ala-Ala-Pro-Phe-MCA . A>^$fnfcf>, ^JP-^-f >. +f 

i475 /StCSOiMgftSa^ic^LT^m^tC^ffl-r 
50 [ 0 0 3 2 3 (6) #@7£tt^(c;tf 
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9 10 

6 0^rnl, 30t. p HlOJ-C-f >^a^i- h Lft&* [ 0 0 3 3 ] 

*7*f-f >£ ffl^TSttSISSfT %feli7i/- [II] 
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SDS^ 
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Br i j 3 5 S) 
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Tween 2 0 4 * 
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Triton X-100 5) 


10 3 



USDS : K^S^SSttV-^ 

2) LAS : &mTJU*-)l>'<l'-& V-^ 

3) B r i j 3 5: *»J^+^xf l/>/U n - /UT^+^jc.- -r /l, 

4) Twe e n 2 0 s *H U * * V > ^ >J n - A, V Jl VP > Kt* > ;U 

5) Tr i t on X - 1 0 0 : # } ) * * > U > ? *) zi - ;l ? - t - * 



a-Ala-Pro-Phe-MCA £ ffi ^ T itytftft & (C «fc Ogtt^i 
[ 0 0 3 5 ] 

[i2] 



( 7 ) 6 - 7 0 7 6 5 

11 «* 



m 2 : ii^von^xz&w 



/L* >'Ur AAa tStr JtT 
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PMSF 1J 


1. 0 


1 




0. 1 
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[ 0 0 3 6] co^^cto, *^D^r--tfti7x-;v 20 

/^>XJP7*z;i.7^t l J H (PMSF) , ^tX^ 
[ 0 0 3 7 ] ^fi£0»I3 : *zfnT7-V &1$mirZ>$c& 

<o&m\zm&Lx 

± h U ^ Aig& 1 ^SriJO*.. JgBB&ih Lfet>(7>) £/8 30 

^ttxaesu. o - 5 rcD^ptmtcsf ja u^i. nfifft. 

1 0 cmx 5 cmi:a»flT^?li:^lit. 

: 10cmxi5cm, 
^Sfeifc : lOfclCOSlOOmK 

: 1 0 ± 2 
^SfePSffi : 5 5*P«1 (3 0f^lC£f£> . 

#®f£1£ai (L A S S D S 
* ;u * 5/ * ^ -fe )V a - x 

[ 0 0 4 0 ] 



[0 0 3 8 ] B. tit&Jfm 
$ — ziy V * — 9 (Terg-O-Tometer) 
#Ti5fe^i5cfctX?S^ (3(sl) £?rteo Ac. 

f§&*tJ :5cmX10cm, 

: 0. 133 % (P^Snkatal /m 1 ) , 
?§tfc : 1 : 85, 

: 1 0 5 r p m, 
ft#ttlUI : 1 0 »BS1. 
: 40t. 

?^^^J : 5 c mx 1 0 c m, 
fSit : 1 : 85, 

: 1 0 5 r p m, 
: 3 PS. 

[ 0 0 3 9 ] C. <£/SiftffJ*5 c fctfP^ 
i5fc#l tit, TKlC^Tiaric© 3 iOl'J >ift&l£:&JB 
L Ac. 



&£Aci*AO S&) 



1 5 % 
1 7 % 

5 % 

3 % 

1 % 

8 % 
/X ^ > X 



13 



( 8 ) 

m 3 : SfcfrS3&$£i 



&m¥>6 - 7 0 7 6 5 
14 







rix. y». -yu* 


(96) 








LAS 'IfciftSU 




7 5 


o o 
9 J 


S D S 2) *i3fc&) 


4 5 


7 4 


9 0 


AO S 3) #Sfc£d 




7 8 


9 1 



1) L A S : fi8t7;P*>^'<>-tf >I$ V 

2) SDS : K^VUBfcgfeV-^ 

3) AOS ; a-*l/7^ h 

[ 0 0 4 2 ] 



[ 0 0 4 3] 1E^J#^ : 1 
S?IJCE>^£ : 9 7 2 

SgcOSSc : = 
K n : DISH* 

: Genomic DNA 



[ 0 0 4 1 ] 

TTG AGT AAA GTG AGC CTG ATT CCA TTC AAA GTT GAG AAG GTT CTA AAT 

Met Ser Lys Vai Ser Leo He Pro Phe Lys Val Glu Lys Val Leu Asn 

1 5 10 15 

GAC ACA AAG GTT ATT CCG CCC GGT ATT GAA ATG ATT GAA GCA CCA GCC 

Asp Thr Lys Val He Pro Pro Gly He Glu Met He Glu Ala Pro Ala 

20 25 30 

GTA TGG GAG GCT GGA TAT AAG GGT GGT AAT ACT GTT GTA GCT GTT CTA 

Val Trp Glu Ala Gly Tyr Lys Gly Gly Asn Thr Val Val Ala Val Leu 

35 40 45 

GAT ACA GGG TGT GAA ACG ACC CAC ATC GAA TTT AAG GAT CAA ATT ATT 

Asp Thr Gly Cys Glu Thr Thr His He Glu Phe Lys Asp Gin He He 

50 55 60 

GAC GGT CGT AAC TTT ACT ACA GAT GAT AAC AGC GAC CCT GAT AAT GTA 

Asp Gly Arg Asn Phe Thr Thr Asp Asp Asn Ser Asp Pro Asp Asn Val 

65 70 75 80 

GAA GAT TCT AAC GGT CAT GGT ACT CAC GTA TGC GGA CCC GTT GCT GCC 

Glu Asp Ser Asn Gly His Gly Thr His Val Cys Gly Pro Val Ala Ala 

85 90 95 



48 



96 



144 



192 



240 



288 



15 



( 9 ) 



^mW- 6 - 7 0 7 6 5 
16 



TGT 
Cys 

CTC 
Leu 

GTC 
Val 

GAA 

GlD 

145 
CCT 
Pro 

GTT 
Val 

GAA 

GlD 

GTC 
Val 

ATT 
He 
225 
AAC 
Asq 

TCC 
Ser 

AGA 
Arg 

GTT 
Val 

TTA 
Lea 
305 
TCT 
Ser 

im i j *¥tm&m<D P 
[@2] *¥&m&m<om 



GAG AAT 
Gla Asn 

GTT GTA 
Val Val 
115 
ATT GAA 
lie Gin 
130 

CGA GTT 
Arg Val 

GAA CTT 
Gla Lea 

GTA TGT 
Val Cys 

TAT GCC 
Tyr Ala 
195 
AAT CTA 
Asn Leu 
210 

GAC CTT 
Asp Lea 

GGC TAC 
Gly Tyr 

GGT GCG 
Gly Ala 

AAG TTG 

Lys Lea 
275 

TCT CTT 

Ser Leu 
290 

TCA TCA 

Ser Ser 



GAC AAG 
Asp Lys 
100 

AAG GTG 
Lys Val 

GGG GTT 
Gly Val 

CGT GTC 
Arg Val 

CAT CAA 
His Gla 
165 
GCA GCT 
Ala Ala 
180 

TAC CCT 
Tyr Pro 

GAA GGC 
Glu Gly 

GTC GCA 
Val Ala 

GCT GTC 
Ala Val 
245 
GCA GCC 
Ala Ala 
260 

ACG GAA 
Thr Glu 

AAC TTC 
Asa Phe 

AGC GTT 
Ser Val 



GGC GTC ATT 
Gly Val He 

CTT AGC GGA 
Leu Ser Gly 
120 

CGT TAT GCG 
Arg Tyr Ala 
135 

ATT TCT ATG 
He Ser Met 
150 

GCG ATA AAA 
Ala He Lys 

GGA AAT GAA 
Gly As u Gla 

GGA GCT TAT 
Gly Ala Tyr 
200 

GAG ATC TCT 
Glu He Ser 
215 

CCA GGC GAA 
Pro Gly Glu 
230 

TTA TCC GGT 
Leu Ser Gly 

CTG TTA ATT 
Leu Leu He 

CCA GAA ATT 
Pro Gla He 
280 

AGC CGC CGC 
Ser Arg Arg 
295 

GTA TCA GTA 
Val Ser Val 
310 



CGT ACC 
Gly Thr 
105 

CAA GGG 
Gla Gly 

ATA AAT 
1 1 e Asa 

TCA CTC 
Ser Leu 

CAT GCT 
His Ala 
170 
GGG GAT 
Gly Asp 
185 

CCG GAA 
Pro Glu 

AGA TTC 
Arg Phe 

GAA ATT 
Glu He 

ACT TCA 
Thr Ser 
250 
GAA CAA 
Glu Gin 
265 

TTC GCA 
Phe Ala 

GCA CAA 
Ala Gla 

GAG GAT 
Glu Asp 



GCC CCA 
Ala Pro 

TAC GGA 
Tyr Gly 

TGG CGT 
Trp Arg 
140 
GGG GGA 
Gly Gly 
155 

GTA GCT 
Val Ala 

GGC AAT 
Gly Asn 

GTC GTT 
Val Val 

AGC AAT 
Ser Asn 
220 
ATT TCA 
He Ser 
235 

ATG GCT 
Met Ala 

GTA GAA 
Val Gla 

CAA CTG 
Gin Leo 

GGA AGC 
Gly Ser 
300 
GCC GAA 
Ala Gla 
315 



AAA GCG 
Lys Ala 
110 
GAT ACA 
Asp Thr 
125 

GGA CCA 
Gly Pro 

AGA ATT 
Arg He 

GAG GAT 
Gla Asp 

CAT GAC 
His Asp 
190 
CAA GTA 
Gla Val 
205 

ACA AAT 
Thr Aso 

ACT TAT 
Thr Tyr 

ACA CCG 
Thr Pro 

AAA GAG 
Lys Glu 
270 
ATC AAA 
lie Lys 
285 

GGG CTG 
Gly Leu 

TAT ACA 
Tyr Thr 



AAA CTG 
Lys Leu 

AAA TGG 
Lys Trp 

AAC AAT 
Asn Asn 

GAT ACT 
Asp Thr 
160 
ATT TTA 
1 1 e Leo 
175 

ACA GAT 
Thr Asp 

GGC TCT 
Gly Ser 

TGT GCG 
Cys Ala 

CTT AAC 
Leu Asn 
240 
CAT GTA 
His Val 
255 

TTT GAA 
Phe Gin 

CAC ACC 
His Thr 

TTG AAA 
Leu Lys 

ACT AGC 
Thr Ser 
320 



ATT AAA TAG 
He Lys * 



336 



384 



432 



480 



528 



576 



624 



672 



720 



768 



816 



864 



912 



960 



972 



17 



( 10 ) 



ftmW- 6 - 7 0 7 6 5 
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120 


[@ 1 ] 








1W 


^ 100 
so 

us *> 






* 80 
60 

US 

40 


35 20 




. 1 


0 


0 2 4 6 8 


10 12 




PB 






500 


[04] 







[02] 



[S3] 




30 



40 50 




Polio *4>2rft 



